Adult glial precursor proliferation in mutant SOD1G93A mice.
The focus of most neurodegenerative disease studies has been on neuronal death in particular subpopulations of the central nervous system. The associated response of glial populations has been ascribed the term "reactive astrocytosis." This has been defined as the proliferation of astrocytes accompanied by cellular hypertrophy and changes in gene expression following injury to the central nervous system. Yet the significance of that response to disease course is debated. In both human ALS and in the SOD1G93A mouse model of ALS, reactive astrocytosis is a hallmark of the disease--particularly at endstage. The brain also harbors immature progenitors which have the capacity for differentiation into both glial and neuronal lineages. We examined whether glial progenitors in the adult spinal cord of SOD1G93A mice become activated and contribute the astroglial response observed in this model. We found that the glial progenitor proteoglycan NG2 is increased in parallel with GFAP during the symptomatic phase of the disease and that there is a differential in vitro response of SOD1G93A glial progenitors to inflammatory cytokines when compared to wildtype mouse glial progenitors. This response was accompanied by the proliferation of glial progenitors but not mature GFAP+ astrocytes, through the translocation of the transcription factor Olig2 from the nucleus to the cytoplasm-resulting in astrocyte differentiation. These data suggest that adult glial progenitors from SOD1G93A mice differentially respond to inflammatory cytokines and contribute to the observed reactive astrocytosis observed in SOD1G93A mouse lumbar spinal cord.